" These movements are eye movements that alter the position of the eyes in such a way that the visual lines at every moment meet in the object of fixation. In normal binocular vision they occur unconsciously and involuntarily." (The italics are mine.)
whereas, according to Duane's measurements, very low "convergence " is 32-36 degrees, of which the equivalent, viz., 60-68 dioptres is already considerably higher than normal convergence. Then there is low 36-44 degrees, medium 44-54 degrees, high 54-64 degrees, and very high "conivergence" 64-76 degrees. The equivalents in prism dioptres of these degrees are respectively between the very low equivalent 60-68 dioptres, and very high equivalent 120-144 dioptres of prism. These figures unmistakably prove that the socalled convergence, the voluntary kind, is an eye movement of a very different nature from the real convergence which has to do with eyestrain. This latter convergence is tested at a very far point, and is treated with prisms in order to bring it to the normal power of 50 dioptres of prism. Moreover people with astheno-vergence, with a rarrge of convergence power lower than 20, or even 10 dioptres, usually are able to stand the " convergence test " to medium, high and often even very high binocular adduction.
Methodically exciting the patellar reflex, some would perhaps call "exercises." Since, however, it is not physical but physiological work, the physiologist would prefer to call this " treatment." The word exercises should be reserved for gymnastics such as methodical training in ordinary kicking. It is true that this kicking is done with the same group of extensors as are used in the more delicate reflex movement induced by hitting the ligamentum patellae, but there is a difference between them for a11 that.
The person subjected to the patellar reflex treatment is well aware that he does not act voluntarily. And it is remarkable that, when givinig kinetic treatment for astheno-vergence with the battery of prisms, as proposed by me, one meets with nothing but surprise on the part of intelligent patients at the behaviour of the two images. I have personally given kinetic treatment too nearly two thousand people, and am used to patients exclaiming: " Oh, what has happened, there is another image," and " now they have come tog,ether again," or " they split, it goes further . . . . now they are one again," or " there is another one, off the screen," or " they come nearer, but will not join," and similar expressions. If these people had used voluntary convergence, they would know it, and not use such expressions. When one asks them, they admit that they cannot help either the splitting or the coming together of the images. Their expressions indicate that they have had a visual experience of something beyond the'ir control, as with the patellar reflex act.
Their remarks mean that they have noted the result of a visual reflex, not the performance of a voluntary act. If patients, during "lessons" given by another technique than mine, get the impression that they converge voluntarily, I fully understand it. The person subjected to the patellar reflex treatment, if he is allowed or even invited to kick during the reflex movement, will not be conscious of the powerful but more delicate reflex action, but merely of the far coarser movement of kicking.
In regular kinetic treatment some voluntary activity may come later, after three weeks or so. By then the 50 dioptres range has usually been passed. It may happen then that, when the images drift too far apart for involuntary convergence to overcome it alone, voluntary effort may bring them closer together. This does occur, though not in the majority of cases, and I have always avoided drawing the patient's attention to this possibility. The It is regrettable that this more recent and more complete work on the subject4 has been entirely ignored in the lecture.
The process of treatment as given by me is called long and tedious, and the " job " is considered one for the orthoptic trainer rather than the-ophthalmic surgeon. This is a matter not of taste but of outlook. I should never allow such a delicate powerful therapy out of the hands of the person with knowledge of physiology into those of a non-medical person. As it is, we already have grave reasons to object to refracting and eye-mirroring opticians, prescribing glasses to the suffering ptublic. AMoreover, WVilliamson-Noble's five lessons do not do juistice to the underlying physiology of the problem.
For the sake of shortness, and, it seems, for economical reasons as well, the kinetic treatment of Williamson-Noble's five lessons is given forcefullv, somewhat crudely even. He himself says: " they are usually made worse by the first two lessons, and it is well to warn them of this." Yet, the good results in even his selected 117 cases, treated by his trainer, are high (89 cures, 15 improvements), even Starting with the work of Donders and his contemporaries, ophthalmology has made astonishing progress, so-much-so that it gives the impression of a rounded off department of medicine, complete at least where its main issues are concerned. And so it is, when one contemplates the technical, optical and surgical aspects. Its achievements may well be sufficient to satisfy the ambition and claim the devotion of many a great medical mind. Nevertheless ophthalmology suffers from onesidedness. It has largely fallen into the hands of predominantly mechanically minded people. Physiology has become the Cinderella.
The enormous physical (surgical and optical) advance fascinates the adepts, and finds recruits almost entirely amongst mechanically minded students of medicine. As a result, new physiological conceptions are not grasped. Terms of method have replaced terms of function. Thus, when I drew attention to the functional unit whose insufficiency is responsible for most eyestrain, the new conception was overlooked, but the methods evolving out of it were takeni up. This is the mechanical outlook. The newly revealed reflex convergence is constantly confused with voluntary adduction, and kinetic treatmernt, consequently is misnamed " exercises."
Surprise is general that the public are not placidly content with our method of refracting and its result, viz.: prescription of the most excellent glasses. Is there ironv hidden in the remark1: " in some cases it enables patients to discard their glasses, and this, in an ag,e when every one is clamouring for exercises instead of glasses, may be of value ? " This shows that we ophthalmologists are no longer ahead of our public. We do not try to help them radically. We should give them functional improvement first, and then, if really necessary, glasses. We show a misplaced contempt of the best, the most desirable part of our practice, those sensible people and intelligent parents who expect understanding of their complaints, but are only offered glasses.
It has been said that heresies were the unpaid debts of the church, and in a press note7 on my latest monograph, the reviewer has, not unkindly, called me a heretic. He writes: " It was only when the ideas promulgated in generations of textbooks were questioned by the so-called heretics of their day, that progress really became marked." The solution of the problem of eyestrain has been looked for in refraction, in accommodation, in phoria, and in eikonia, in the order in which these phenomena were discovered. Refraction is the static, accommodation the kinetic visual condition of the single eye. Williamson-Noble's selected cases, and the cases that do. not respond well to the therapy of glasses, -are subjected to a, few orthoptic lessons by a trainer. I foresee that these trainers will soon become sufficiently independent to form a-trade, like the o)ticians. They will take the "job " entirely in their own hands. And so this really great opportunity of rising above the status of opticians, and taking part in real preventive medicine will be lost to us.
An in'creasing number of intelligent people are getting tired of glasses where they are not absolutely necessary. And they are indeed not absolutely necessary in the majority of our refraction cases. This applies to the greatest group, that of hypermetropia, except in a small percentage of excessive ametropia. This applies as well to most of the qtuarter and half dioptres of astigmatism, provided convergence has a normal range.
At present the public are still looking to us for guidance and help. They are quite prepatred to pay for six hours kinetic treatmen-t by a fully qualified medical specialist, just as well as thev are prepared to pay for an hour's refracting. 'If we hand them over, for occasional kinetic treatment to assistants without physiological' knowledge, these assistants will soon undertake that work mechanically. I have noticed that opticians are alrea(iy advertising this so-called orthoptic work. Our profession will be well advised, from the start, to keep this eminently physiological therapy out of the hands of enterprising opticians, and out of the hands of "the ladies who now, with less judgment than enthusiasm, prac'tice orthoptics," as a London authority recently described them to me.
In the schools of ophthalmology, the time and energy spent on teaching the coming generation of ophthalmic surgeons how to refract, is not waisted, considering that refracting cases form such a high percentage of ouir practice. Yet, where it now has to be admitted that many of these cases are not so much in need of glasses as of treatrnent for astheno-vergence, the urgent need for teachers who understand, and teach physiological ophthalmology and physiological ophthalmological methods, becomes evident.
Another great problem, so far not properly dealt with, is squint, that terrible handicap in life. In 1929 I instituted an enquiry covering all the primary schools of the Transvaal, comprising about onie hundred thousand children. A questionnaire was sent by the Central School Clinic. -This questioninaire was accompanied by the necessary means, enabling the teachers of all the schools to examine and report on all the children, who were known, or were supposed to be, sqtiinters. The response was satisfactory-only a few schools did not reply. The result showed that 967 children in the primary schools of dhe province were reported as squinters, or about 1 per There is a danger of mechanizing kinetic treatment, which will eventually bring it into the hands of unqualified persons.
The paper describes the scope and the results of kinetic treatment.
There is an increasing conviction amongst the profession and the public that too much is made of correction by glasses.
The development of preventive ophthalmology is stunted through the absence of physiological insight in present-day ophthalmology.
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